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m^mi\ rv-Mt^m (a) . y^)V7i,^z^v^t^m (b) . m^m (c 

liSbFem (d) ^Jg:Sml*I^^>H:^^/i^^^::> mmm. (e) '&>tf:3i^t?, TV 
-Mt^rn (a) tx;v.i^^v Mb^tl (b) =^l5?.7Kli'B-$-fr^ C t *#mi:-r 

— (1) y?.;vs^^'!7Am<^^3t:ibr&o 
Hbl] 

A r -S *-R • X- (1) 
I 

R " 

Ar{igm$ttTV>T*) J:v^T';-;V^^^-ro R1> R2^±«m^:}^•C 
v^T J: v^j^'fbTK^** /^ti^^i^lfe^^ L. llv^CIl— T-ab o T ^> o T 
T^iv^o X-{iBF4-> PFe-x A s F6-4^^{iS b F6-=^^-ro ) 
[»^:®2l (e) :0^«Sm"e^^|f^:gliBm<^m3t:^'&o 

[11^:^3] r')-Mt^m (a) a:>^;i'si^^i>>Mb'^t> (b) (Dm^m^^^ 

:;^^x%hfifzm^m\z., »*i 0 0 rmT^^^^i^^j (f ) ^i.xfm^. \ 5 o 
'cj^j.±<^):frav#=§ij (g) ^mvi\^. mKmmmiiMz^mMm (f) 

[0 0 0 u 
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[0 0 0 2] 

i^^^^ p{ ^ > X ;v ^ VM:^ if 05i^^m<^^lbT. X ;v y ^ K ;!/ si^ ^ K 
t^r^-^^-lir/it^. T;v*U^M<0BF4. P F6^ A s Fg*^ v>}i S b Fe:^^ 

*LTl»mi-;?>«r i:-t:'^^T-§;2,:*^ :e»^>6^^^M^^^Td B^M<^^y 
[0 0 0 3] 

t^j:t>%. x;u-7'f Kty?.;v.i^^-> K^, HBF4. HPF4 
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3/ 



^ H A s F4. H s b F4'& t<D^m<D^^T'r^m^^^. ^%^mxm.^m^ «r t 

[0 0 0 4] 

[#11^:5:^1] 

#PiBS6 1 - 1 0 0 5 5 7-^<^m 

mmme 1-21255 4-^^^ 

2002-241363 -^^ii 
[0 0 0 5] 

o 

[0 0 0 6] 
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^-i^ : 4/ 



J: «7) ^ a e<j h -r ^ o 

[0 0 0 7] 

vHL^tj (b) ^ m.7m\ (c) . iBxxfr}i^ti')^mtfzitr)^yij')±m^m 

(DBF 4. PF6^ A s Fet^'^vrliS b Fe^ (d) ^KJB9h[^^Zji:^A.fzm^. M 

mm. (e) ^'fch^^-e, rv-Mt^m (a) i:;^;v^^>'Mfc>^t> (b) ^IK 
Hb2] 

Ar-S*-R' X- (1) 
I 

R ' 

v>T i v^R^bTK^^t 7t (±^^51^ L> Hv^ |WI— T-zb o T ^^S: o r 
T'f)J:v>o X-{±BF4-. PFs". A s Fe-f Ttfi S b Fe-^^^-to ) 
10 0 0 8] 

'=fT% rv-Mt^!^ (a) . ;^;i'>i^^vK>ffc'^!^ (b) , mjmi (c) , t;v 

*i;^Jl*/i{iT;V*U±li^J^<^BF4. PF6> AsFQtfzitShFQ^ (d 
) %RJiDmrt^'ft^i^^im^'> (e) T;v:^';^Mtfc(±T 

;v:^ V±^^J1<^BF4. PF6^ A s Fe* ^vili S b Fe^ (d) t> ^^COJ:^ 

^j^mmm U) t<DKmKi.^. mm (h) . i-^sr^*,, hbf4. hpf6. h 

AsF6t7tt±HSbF6*l&^^-^> i<^3^m (h) *3 J: 0^ JU^tK^^J (c) <D^^ 
T> T^J-Mb-^t/ (a) Mb^t/ (b) 1riSRf&^'eE7Xii'^$ 
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[0 0 0 91 

r) ^m^xt^i'^m^Wtfzi-o 

■f -7 iJ' -fe > , e w > ; T ;v }vmx-m.^ $ T - ;l"^k^t^^ i^il x. fi\ h ;v 
Mfc'^Jif. fRix-t^^ Vf7i-;v^ if^j^-i^y, 1, 2' 2-y 
^uu^y-^>, y)i^:^u^>^> ;am§:^^Tv»T^> J:v^T;vn:^v3&-r'Sm 

;i/ "7 -Y (4 -701— K> 2, 2' -ybV 
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;i/;^;V7>f K, 2, 3' - v h ;i'j:^;V7 K. 2 - 7 icl;l/f-:t:^'7 rJ^ UV, 

(4-^'on7i-;i') 7i-;v;;^;i/7'f h\ 3. 3' -v*t}^nny7a:-;v>^ 
^v^-f b\ (3 -•/n^7a^^;v) y ju^)V7.)Vy ^ V\ 2, 2' -v^yn^v 
7i^;v^;v-7-Y K, 3. 3' -pyu^i^y j^^}\.7s)]/y ^ h\ (2-^h^ 
v'^ji^;^) y ju:=.)V7.)vy ^ y x.j ^^^^ >^ ^vir^'^y Yy, 2--f 

V7'nbf;i/-^^:^-9->' h 2 h h 4, 4' --✓^oi- 

;v-5^:f--<>y7i>' 4, 4' -v^i^;^^-^-;^^^.-;!/^:.-^;^. 4, 4 
' --Jy :^^)i'^^\£y (4 -7^-;^) •7i-;v;^;u7 

K> (4-^>V^;v7ai^;i/) ■7i^;v;^;V7>f K> (2-^^nn-4-^ 

[0 0 10] 

^v*^ TV Tv;v*. Tn^;i/^, T;i'^;i/^:t*. TU-;u 
^ $ tL/c TV- ^i^'fb'^!^. .J: 0 $f ^ L < (i. iEam<^ TV- Mt^m 
^ liKndf'>;v^, >'^^-^;xi^•^-ettJf|$ttf::TV-;H^:'^t^^ SJ^1^:f^•Cv^•r 
sfc J;v^T;v^;vS> t;1'^;v:^^>'*, Tn^;i/^, T V -Ji'f^j^Slcj: ij®^ 
$ tL/i TV- ;Kk'^%T'ab ^ o 

i^"7i::^;v;^;i'7^' b\ (4 -i5^nn7i^;v) •7a:.~;v7.;V7^ b\ 2 
^7^^;^) 7i-;v;^;V7'f 4, 4' (4 

)vy jL=.)V) "7*— ;v;^;V7'f h% (2 -^^ nn- 4 -^VV^ 
■7j:^;v:^;i''7'f h% 4, 4' -y^j:.-;^^:^^^^ jcy 
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[0 0 1 13 

(2) X^-^iz. mm(DT')-)Vit^m (a) tm.7m^Lx, ( 
R'- S = 0 (2) 

I 

R ' 

Ri. R^},mm^tix\^^xi>ii\^^Rj\:7i^m^tfzitmmnm^^L. nv^t^iwi 

o 

10 0 12] 

Ri. R2immmxm.m^fixy^^x'i>x<. mmmm(7)mtLx\t. pjf-;^* 

)vmm<7) T ; ^ y ;i<'*^<^ r n >f ; r h ^ 'ymm(D T n ^ v 
10 0 13] 

Hk^tJ (b) co^i^mtLXit. y;>if-;i/;^;v:^^-> b\ ;>{^;v 
->K> 4, 4' -yp{^;i'v^7i~;v:^;v^^v K> 4, 4' -'Jj^y^z^-Jy 
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;v) 7 Jt^;vj^;v^^-> b\ 4, 4' ->^b Kn^v':^^^^;!^;^;^ 
si^^'>K. 4, 4* -y7;i/:^ni;-7i-;vj^;V'i^^S' 4. 4' -y:J^nn 
-Jy V^-^m^fhti^o ^iih(D>^)V7i-^^-y Vit^m (b) {± 

vTi; -;v;^;v5^4rv Mk-^tj. y7a^^;vx;v^^'> 4, 4' 
^^;vv-7i^;v>?>;v.i^^v b\ 4, 4' - h ^ v v-7 ic^;!'^?.;!/:^^ v K 
. 4, 4' -vli Ka^->>^7i~;v;^;v.1^:^i/ 4, 4' --Jy }l^tu-yy 
a^^}V7.jV7i'.^-yh\ 4, 4' - V ^ n n v"7 V K-Cab^o 

[0 0 14] 

^vMk^t? (b) (D^)Vi:U±^ 1 : (0. 8-1. 2) . ^ L < (i. 

1 : (0. 9-1. 1) T'^^o i^;K^T';-;Wk-^t/ (a) \izmlx^ 

^^l^Yit^m (b) i^O. 8^;v*?it?ti> ^^tl't'lCT^-Rli&fiOTU-Mk'^ 
% (a) 5&«4%Jliil±^#U t/c^ 1. 2^;V'S:M^^fc> v 
Yit-^m (b) *^4%J^±^#1-;g>Ci:lc;0:i9> v^m'b^i£'fk14:^^Oi^.S t 

^ o 

[0 0 15] 

■^^m(r>m^-)imi. TV-Mk-^t/ (a) h::^)V:^^^^yYit^m (b) fc'^ 
^Emx. (c) t^ffit^o 

(c) fcLri±> 35:^<kv >^<:oti«m'fkti> ';vm^<^li«^ 
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: 9/ 



Ai±. (a) t (b) OJR)SNFt3i3lt-l>>^JS^I^(7)7K^7{)^ ^J^:vm^#om4l^ 
Mt■C3%J':J.T^ L< fil%JiJ.Tlc^:;|><t ^ IC, mm»^L<{i, -g-tt i 0 

>s:^&ml*l<^7K:S'l^;^^c^t^ i. o~3. o^;v> 0tt<{± 

(e) iSXV'mM'^(Oyi^<OiiT!)\ TV-)Vit^m (a) h ;V sjs :^ v Hb-^i^ ( 
[0 0 16] 

PFe. AsFe^/itiSbFe:^ (d) {±> il^m (e) i:;g:jSfC, 5tm (h 
) 4:11^-1- ;S>o T;V:* V^m*/ct±T;V:*i;±IS^J^C0BF4. PFq. AsFg 

t/ctisbFem (d) turti. m-mzx^x-^ ^i^m^u^^mir^(Di!)mt 

Lv^o :irf*«Jl::li^ Na. K$ fcfiB a <7)B F4. P Fe^ A s F QtfziiS b F ^ 

itam (e) tLxit. mm. J^m#^&*wb^^^o ^is. mm^ ( 
Mtim (e) ojij^ii. mmmx^^^tii)mtL<. mn. 5 0%m±. 0 

tL<t±8 0%iik±. t<t±9 5%J^±-e^So :i:#fi<JlCl±. igK9 8 

;W:^';^Jlt/z{±T;V*U±li^^OBF4. PF6^ AsFe^^vitiSbFsi^ ( 
d) <D^)Vitit. 1 : (0. 9-2. 0) .W-tL<it. 1 : (1. 0- 

1. 5) -eab^o l'e)i^(Dy^)Vt^^-yV'{t^'^ (b) tc^^J- tTT;V:* U^Jlt 
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[0 0 17] 

r)\^'^V±mttzitT)l^:^^)±m±m(DBF4. PF6^ AsFetfzitSbFe 
^ (d) fcilMm (e) (Di^m^ii, af^«-eJ:v^;0^ Mam (e) CD* 

l^;v-C^-5>^^ i^^S^O. 5-4. 0*;V(7)|EHt?^>f(:$-frT^) J:v^o 

■&i)^o. 5^)i^^m(Dm^. 'S^^WM(7)B.PFQi}^m^Lti^^i^^i)^^^ , mmm 

[0 0 18] 

iJ' :^^<o:^m^^»^J. S^m^<^^m> :feJ:0^il7Ki^ms te7lcyne5j-> 

mmm (e) o^xtmrniz, ^:h\^mmmm (e) o^A^^^cft3i^T-^><}:v^ 

o 

±tmm(Dmmn±. rv-Mt^m (a) . (b) s m 

tK^J (c) . T;i/:*V^M*fctiT;i^*';±fS^JS(^)BF4. PF6> A s Fe* 

TtiisbFe^ (d) ^ mmm. (e) . ^xv'mmm(D'^nMnznLx. 

. 0-8 0%. 0^L< }i2 0-6 0%-e$)^o 
[0 0 19] 
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^-S^: 11/ 



^ mm^t^^^ > )^ ^ V v^t^^. T)v:^')±mt tz {± r * ±m^m <7) 
^mm^(7)^y :^)i^^^^'i^^<D^^Mit9 6%^xrx. ^^-f-^^m-^'SrRaw 

^k-^t^ (b) . m.7m\ (c) tT;V:^V^Jl*/cliT;V:^^V±^^m<^BF4> 
PF6> AsFQtfzlitShFQm. (d) =l:KJ^:^ml*I^^ft3i^/5m^'> «m (e 
) , t< MW^?iTLT> T';~Mk-^tJ (a) tx;i/.-^^v Mb-^t/ 
(b) 'SrjebK^^'^^-fr^o 

c:ofiit:^^'e{±, ^l5DOjs:iS^i*iicTU-;Hk'^«^ (a) ^;^;v:^^vMk 

?iim5&q?^-ii-r> tfz. mT^a-itzmmm (e) {«*>ic5« (h) ^^Ktm 

$tt, ^<7)5i^ (h) 76^ ii:*)lcTU -Mb-^l? (a) hx;v:^^vK 

^t^m (b) tom7K^'^ic>gfc-^<btt;so c^x?><7)*gm> Tv-Mt^m u) 

f±> 9 6%JiI.±> ^<coJ^'^9 7%jy.±T'ab«9^ *^>M^^ i-'5:t>-t>^ 

TV-)l^i\:^m (a) iSJ^tF/tfcti^^^V^^^Hb^!^ (b) (7)^^«{i> M 

m (a) i3J:t>Vt/v:(±7.;i'5^^^/F'fb'^tl (b) (Dn^mU . 0%Xi)^< 
miBL/c<t^t^^ nCofifzm^<^^'^'f-ir>M^^y'^-Km^LX 

mit'\±m.mmtLxim'r^m^^zytwitmmT\^. tfz. +^«:®$«r^>o 
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^-v : 12/ 



[0 0 2 0] 

^^m(Dni^-:^mzis\,^X. TU-Mk-^tr (a) i:x;usi^^v nb-g-^^ (b 
) *l5i7}cli^$-^^P^OK{£?aj^f±, -30-120 "C. ^i?iL<(±0~ 

loot:. #ic2 o~8 or-c^^o 

urn (e) (^i^Xm. 0. 5-2 4B#P^> t<t±. 1 ~ 1 0 ^F^t^^^&o 
[0 0 2 1] 

flj^TK^j (c) ^iiZj^mmimuir^m(oumit. 4o-i2oic> ^tf* 

t< {^5 0 -8 OlCt^ab^o 2 0*C^^;i^ i:, Bfi<j<7);^;VJ^-'^ A:^ 

^^^m-r^^.M^^^. 4 oriJJl&v^i:. MtK^J Cc) ^^#.<^liIJDl^^«®T 

[0 0 2 2] 

3j5:|§gg<7)M3t:^*fel::*5v^"C. TV-Mk^t; (a) t>?.;v>^:3f->K'fk'^t» (b 
tt ;v .i^ :r. A i^<7)'I4K i «5 ^ 3fc ^ f!) x. if . t T^JS^S: KtK ^ WcXi- ^ 

;^i 0 o'CJ':)iT<^)^^^i^j (f) ^m^^x. ^y:^)\y:^:^^A^^mm^'^^o 
^om^. y^tmAi 0 o'c&.T<7):wmmm (f) ^nmz^mmK^xLx^ 

^'^^y-^Tiamm.^x^mLfz^. mj^A o ov\ikT(Dmmmm (f) sri?* 

Mt^m (a) is irJ'Vt/::{i;^;V'^^v Hk^t/ (b) ;^)^4. 0%]iXT<7)^m 
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^-v' : 13/ 



[0 0 2 3] 

^(Dmmt. -e^flx-tf. ^fi^mmLfz:^^tyM^m^'im^mtLfzi><D^± 
mAi 5ox:iik±(Dykmm] (g) , mtif. ynev>:*-;K^-h. 

Bfi<j<7)^yx;U;^-^Ai^^#^,l 5 0'Cm±Oqt^^^J (g) <^^T0[fcLT 
%h-^'{kb\.X\t^ m^\t. TV~)Vit^m (a) i:^;VJ^^v Hb-^t; (b) 
^m.7i^m^^^tzKmm:^. :^t. ^i/*T-ab^vMi|BIB#lc:, ?§*1 0 O^J^TO 

(f) %>H:5i<^«.^ ^t^fifz^^mm^k^m. m^Ltz'^. m.^i so -cm 
±<^>*^^^j (g) ^jbnx.. m#<^^=^^^J (f) ^sjEt/ztiMJET. mn. 

1 2 O'CiiJ.TOfiE-e^^i-^vlfclcj; i9#^tL^o 5 OX:iii±(D:nmm 

M (g) ^i^ ttz. m^.i 0 ox:iikT<y):^mmi (f) ^|g*L^3i>^'e>. ^^tc 

jnx.TJ:<. tfz. BcmmKm^A 0 ox:iikr(r>7^mmm (f) 'Srtra^stisii^ 

O^mt LT#;2>2: 3 5-7 5%. tUf-t 

L< {i4 0-7 0%"e2b^o 
[0 0 2 4] 
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^-v^: 14/ 



yt,)v^.=.^A^, B-v=.^M,u. ei;>^^»t7A:^2bsv>(±^ 
mi^miwm-t^^^(Dm^i±. :^^mxnhiv^^>' o o® 

«F*t<(i5~l 0 0^T-*)^o 
10 0 2 51 

m<7):^^^yM^mti^mx:i^hmt^^)^^^'y'^^i^i^xii^ -enix-if^ 

7;Vje-n;}xX:7i- 4-v (p-h;V^;V) 4 ' -tert-^'f- 

7;v:tns^;^7 Ji- b> 7->^ (p-h;v-<;v) J^;v>^— 2 V/n 
-^^^•^y }^y^^'^y)V7i^uT>^'^^- h^^#pg¥7-6 i 9 6 4^. 

#il¥8- 1 6 5 2 9 0-^. ^ll#ff^^4 2 3 1 9 5 1^. :5ltgl#|^^^4 2 5 6 
8 2 8^li|Bm<^^#^^:^^V'^-'i^-i^:^^=^W^ii::i&*-C'§;2»o 

tfz. 7s)V:^=.^A^tLX}£:^ (4- (>^7i-;v:^;V5J^-:t-) -^i^;^ 
) ;?.;v'7^ Ktr7.^^-9-"7;v:^n5}sX"7i- tf;^ (4- 
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^-v : 15/ 



[0 0 2 6] 

^>iJ'7;V:tO-7ir:;v) i^'V'- |> 5 - 1 8 4 1 7 0^^ ^ll#t^ll 
4 2 5 6 8 2 8-^lifa«<:0^#il3- Kr:^A:^^*^JfS^i:7&s-C^^o 
[0 0 2 71 

A^^-9-7;V:tnT>"^^^- h^^#IS^6 - 1 5 7 6 2 4 ■^irlBm^T)^^!^ 

^^2 5 1 9 4 8 0-^. 2 2 1 1 2-^-KUm<r>\d') 

[0 0 2 8] 

[0 0 2 9] 

:^^vyf£ if o jif - V y'&P^1^^\t'^m ^ {i;^ e n :t ;v v j^x x tf 
i;;wj:--7=-;v, T V -;Vi5^ V v":^;vj^-x;v^ 1, 2 -y-^vvrt^^ h\ 1, 
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tf::^;Vvi^ n/v^'t>:*-^H^>f K5&t'0#ttgJ:.'■H^e/'^b'B'^i^^ 1, 1, 3 -"T 
h 7x*:^/>^J->v5r^-9--f K> ^;-t^-:/v:t^^t-^ K> 3. 4 v n 
^^->;v^-f^;v- (3, 4 

3, 4-J-5H^vvi}'n^^$/;V)Tv'^- h> 7 ^ y -^vAMj^jJ^'^ 

-, m-. p-i7\yy'-}Vytsvy^m^^^i/mm. #-1iffiT;i/3~;VO:^U^'; 

V iJ' h if^^^-ttg^'i^"^ v'fb'^^^^^^tf'btL 

^ o 

10 0 3 0] 

■r;v^ 2 - n n -r 2 — 7 / ^ v j:^^^;^ tf— 

^;ven 1; vytj: if<D'i7^tym^^m.m^^it^^. t9 y^^-^-rs/- 1 , 4 

V > i; e:=. -r ^ ^ "9- V - ;v >^ - ;v - ;v 3^ if (^#tti i^- ;v 
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[0 0 3 1] 

±Ut^t^y^\:^!^t trti. 3-^-^;i'-3-t Kn^->;>i^;v:^-^-t;j' 
>> 1, 4-[(3-J=--^;v-3-:t^-b^-;vp« h^v)^^^-;^]-^^-^ 3- 

^■^;vaL--7-;v> 3 3 -(2 -j:-^;v^^i^;vj^f-;v):^^-t^ >^ 3 

-^.•^;V-3 - 1[3 - (h V J^h^'>^/^;;V)*/n.i^^v]p{^;V} V. :t 

[0 0 3 2] 

±fBH"'>^n:t^VJ:.XT-Mk'^lli: LTf±. 1 - "7 4 - J^-^;!/- 2 

, 6, 7 - yV t^-^\£'y^u[2 . 2. Zl^i^^y, i - 4 - H Kn 

^v^f-;i'-2, 6, 7 -VVt^'^}£i^^u-[2. 2. 2 ] ^J' ^ > ^ if/i^^ 
If fb;lx;i)o 
[0 0 3 3] 

Jilfi7>en;t;vy h^b-^t^h LTJi. 1, 5, 7, 11-xh^:^ 

^■9-7.tfn[5. 5]'>>'•r:^:^^ 3, 9 -^^^>'-:^;^- 1 , 5, 7, 1 1 b 
9:t^-9-;^en[5. 5]'i7>'T':^/>'> 1. 4. 6 - h U ^r^-*?-;^ en [4 . 4]7 
-^>> 2-^^;v-l, 4, 6 - h U :*-^-9-Xt:'n[4. 4]/■:^>'. 1, 4. 6 

- h ^;^^-9->^en[4. 5}ri3 > ^£ t'-/)mi<fhfiho 

[0 0 3 4] 
[0 0 3 5] 

^n^mt^mi 0 ouKuvx. fj'f-^ym^mti^Mo. 01-2 ou. «Ft 
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10 0 3 6] 
[0 0 3 7] 

0gi5tC*tL-r. liS^j5~l 0 0^. t<{il 0-5 oi[&-e*>;i)o 
[0 0 3 81 

■^m^(r>'mc\wm\u ^^^^^tvs^tt'fb^^tc, 2^i§0^(7);^^-^:t>s^r?ii 

[0 0 3 9] 

\i>i}^fji^%,<DX^ 0tt<(i> -BiJEtK^^T^ •t'ffi7X^;>a"> 
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19/ 



1#~1 O^^E-C+^-C^So t>^>L. Jt;^6<JJ?v^^^tilcov>TJi. ^^xm 
[0 0 4 0] 

3j5:|&§g(^?E'fk14afiK!^{i. ^J1^ ^^7.^v^. iS'yT.^ 

[0 0 4 11 
(^i&M 1 ) 

I 0 OmKDU&^^^z^ ^^■^y)\^iru^)>WiiJ')'^i^ (KPF6)4. 28g 
(2 3. 3inmol) ^ T>fe b ';;H OmU i^'7i^;v;^;V"7'f K3. 61g( 
19. 4iDmol) > v7 jcr:;l/^;V5^^v K4 . 0 5g (2 0. Ommol) > ^XXf 

^imm^. 94 g (5 8. 2mmoi) i^-^z-U'^x.fz'ik. mMm2 . 

2 8g (2 3. 3nimol) =Sr^iat?6 Oi^P^^^tfCrgTUy^Co Jt4'llitl^ J: i^xajg 
7&*±#L/s:;6^ 4 0 t:=Sr®;l5&v>J: ^ ic^^Sp t:^^o 4 0 "C"e mF^M^^m^ M?a 
^T-<tiPL^ 7K2 Oml^Jn^Tl 0 ^S^Pem*!^ t /i t CI ;e> . ^?*^^tt;:6^:»-g|Ly::o i 

^^2 0%=^14V-i5^l Oml^. $(btC7lcl OmlT3|lIt5fe^Lfcm> T-t>-> 

'))i'hw^^^)v^miTx^^\^x. ^^-m^^^xffzmj^m^, 72g (jr 

^ : 9 7 %) =^#/io 
13c-NMR^ I Ri3j:t>'HPLC (Ii57i?i^{$^i5' n v h L-7 0 
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^-v : 20/ 



"7-fKO. 5%i: v^^i^;^^;^^^^^ KO. 7 %^'^^-ev^/co 
[0 0 4 2] 
(^*fei^J2) 

1 0 0ml<7)RE'#^lC, ^^■9-7;v:^ni; h ij -^7 A (NaPFe) 3. 

9 1g(23. Smmol) . T-fe h~ h V;l^8mK v7i^;v;^;V7-Y K3. 61 
g (19. 4nBnol) > K 4 . 0 5g (2 0. Ommol) . i3 

iOfiETKims. 94 g (5 8. Immol) 'Srftii<J^> ^-^t/it^^ mmW.2 
. 2 8g (2 3. 3iiimol) ^ A OViikT(DUmx- 4 O^m-^^nrmT LfZo 4 0 
t:T'2^P^m#m^ mS.^ T'?^*P 7K2 0mlt^m^^}^2 Oml^SoATl 0 
^F^m^t. ^«Ji=Sr^mL/c:o ^KD^mM^Ti^l Oml-^mWL^Jit^h. 4 0% 
=^14V-^-e7KJi<^>pH=&7~8l3li^t/i#i> $*bt'7Kl Omlt?2iaT5fe^L7^c 

o z<Dy^mm\^f'^^^>-^-^'^-v 1 0 g=^i]nx./ct^> ^jeti o orJiir 

9 , 4 g (IR^ : 9 7 %) *#yt:o 

13C-NMR^ lR^XV''RFhC\,zX:h^m(OmWt. ^<DmWHi. -zt^MV 
^'i^-s^'^T^- 5 0. 1%#<^> @51^:^(±^^^f7;v:rni; >^ (4--7i- 
v^^ai— 9 7. 7%^ lf;^^^•^5-"7;^:^-^ v 
>^f-:^v^-p -7 j.-v^'e;^ (y7i^;vy^;v>}?— 'J7A) ^rO. 8%^ i5j; 
tJ^*H:jSJ^^<^v^"7:r.-;V>^;V"7'f KO. 8%i: v^"7 FO. 7 

[0 0 4 3] 

i^Mm 3 ) 

i;7 >''&4, 4' -5;pi^;vy7i~;V';^;v^^v K4. 6 

Ig (2 0. Onunol) i: t/imii^ ^J&M 1 i: l^^i:: tT. ^^M«J^^=Sri3tF/s 
®» 10. 1 2 g (IR^ : 9 6 %) 'S:#^Co 
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^--J : 21/ 



13c -NMR. lR^XX/KFLCKX:h^m<D^^, 
:tn V >^ (4 -4, 4* -"S^^ 
;^j:^.>A^9 9. 1%> lf;^^4r'9--7;V:tnU >m^:t-v-p-7i^l^>tr^ 
(4, 4' -v^f-;Vv-7ac^;V>!;;V,-^j::.»i7A) =^0. 4%. i3itf*RjSM# 
c7)v-7i^;v;<.;i/7-Y KO. 2%^ 4, 4' - ^;vv'7 j:.:^;1';^;vs^^-> K 

0. 3%=^r'^^•ev^fzo 

[0 0 4 4] 

v7jc::^;i/;^;i/7'f K^4-^>V>f ;Vv'7ji— ;v;^;V7'f K5. 63 g (1 

9. 4nimoi) tLtz^mii. m^Mmi tmm^Lx. ^"^n^^iixffzm^i^mi 

1 . 3 7 g : 9 6 %) ^nfZo 

^mm^t. 13c -NMR. lRm:XfIlPLCIiZX^^m<om^, 

i^7jc^;v;?.;i/.ix^'> KO. 6 %^:-^^-ev>fco 
[0 0 4 5] 

bFe) 5. 8 6 g (2 1. 3iMol) ^ WkW.M<Dm:'^ 2 . 0 8 g (2 1. 3imnol 

) tLfziikmi. mmmi tmm^Lx. ^^n^^^zj^yzmj^m 1 1. s i g 

(iR^ -.9 6%) ^ntzo 

13c -NMR. lR^XX^R-pLCiZX:h^^<7)m^, ^^"if^;!/ 
:tnT>"?-^>^ (4 --7^— ;v) v^7ai-;v;^;i^si^— '^7 9 8 

A) 5:0. 8 %. J:tF*SJSJ!^,f|-Oi^7 ^ K 0 . 

4%. i^yx.:^)\^:^}V^^i^VO. 3 %=Sr-^^•T?v^fco 
[0 0 4 6] 

(IIWJ6) 

^^^?-7;i':tn V >'M:^ h V 'i'A (NaPFe) ^^^•9-7;V:tnT V^-^E^- 

ffiiE# 2 004-3069388 
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^--7: 22/ 



(NaSbFe) 5. 5 2 g (2 1. 3mmol) . «m«?54^2. 

o8g (2 1. smmoi) tLtzJik^i, nmi^2 tm^KLx. m^^mms 0 
%(Dmm'^(Dmm2 2. eg (ir^:9 6%) t:mzo 

■t;^®^ (4 -7i::i;l/^:^-"7i^;V) 'Jy 9 8 . 2%^ tf 

^^A) ^i. 0%, i5XX/^KmWMcoVy:^-)i^:;^)iyy^V0. 2%. v-7 

ic:^;V7.;V;h^v KO. 6 % ^-^^•CV>/io 
[0 0 4 7] 

1 0 OmKDKJB^^K^ ^^-^y ^A (KPFe) 5. 36 

g (2 9. immoi) tmm5. 3 6 g ^ft&<j^. mw. m^^Lfzm. mmm2. 

91g (2 9. Immol) ^ft5J.<^. 3 O^mmWLfZo 

^(Di^UKs i^Ta^-;^^;!/;^^^ K4. 05 g (2 0. Ommol) . 
;V7> ;V7 ^ K 3 . 6 1 g (19. 4 mmol) . i3 J: tJ'^^7jci'^^ 5 . 9 4 g (58. 
Immol) ^^ib^!—izi^mLX^\^>fzmU^m.l^X-mTL. 3 O^mUkWLfZo 

^^^^ l^f'Zo 

^(OKm'i^'kMM.tXi!^MLfz^k. 2 OmKDP^UU ^ ^>t2 0mlO7K=^iJn 
^xmWU 6^mLfZo nhtlfzm^m^^hK:^! 0mlX3mmW^Li-z'^. 
i^nn^^>:SrW*U-C. ^^||^=gri3Wc:@5^tf9. 62g (JDl^:9 6%) 

:^u^) (4 -y x-^jv-^ty j^^jiy) >^7i-;v;^;vjJ^^'i7 Atr 9 4 . o% 
^A) $:o. 8%, isiiXf^BMmM(OVyj:.=^)V7.j\^y'iY2. 2%. -Jys. 

:=-}V7.)Vii^^-yY3. 0 %^^A.X\^^tZo 
[0 0 4 8] 

tHiiE#2 004-3069388 
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(Jt 2 ) 

itnmix-nhfifzm'mms. ogK. i omi<7)j:.^y-;w«:iinx.-ciin^m^ 

T2. 2g (JDl^7 0%) <7)efe}|&5^=t#fZo 

^<^efel^■5N:^i^ 13c -NMR. lRi5XX/B.PLC{ZX:h^^(D^^. 
'9-7;V:4-nij (4 -7i^;v^:t ;v) >^7i— A^r 9 9 

;i/j}s^.i7A) ^0. 4%. is j:t/5N:^jDJ^.IH-<7)v^^7i^;v;^;i'7'f KO. i %. 
>^7i-;vx;v:i^^v KO. 1 %^-g•^t?v*7to 
[0 0 4 9] 

^^'^y)V:tm) ym.^') "^A (KPFe) 2. 8 6 g (17. Ommol) ^ ^ 

^ssmi. 70g (17. Ommol) tLfziik^it. itmmi tmm^Lx. 
i^mzmmo s . 12 g (iix^:9 3%) ^mzo 

ic7)@»J±. 13C-NMR. lRi5Xl/}iPLC\,zX:h^m<r>m^> ^^-^ 

^1. 0%, ^XXf^KfBWM(7y-Jy:r.:=.)V:^)Vy^V6. 7%. 
*7 Ji::^;i/X;V^^-> K9 . 0%=Sr•g•^^?v*7to 
[0 0 5 01 

(Jt:i^^ffl4) 

^^^^•7;v:^n V (KPFe) =S:^^"9-7;v:tnT:^f-^>'m-^ 

bV-irA (NaSbFe) 5. 86 g (2 1. 3mmol) tVfz&.^\i. it^mi 

tmm'Lx, ^^n^^i^i^yzm'^^i o. 7 2 g mm : 9 2%) =sr#fco 

9 3. 0%> e;^^^-9-*7;v:tnTV^^>m^:tv^-p-"7i^l^vif;^ (v' 
7^— ^i. 0%^ i5lxf^UJBWM(OVy 3.:=.)]/7.)\/y ^ Y 
3. o%> v?7ai^;vj^;i/>}^^-> K3. o%^'^^t^v^7to 
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[0 0 5 1] 

0 g (JR^e 4%) OSfe^5^^#/co 

ex (v;7i^;i/x;i'^-'i/A) ^0. 4%> is j:t>'5|cRjSil5N-cov*7i^;i/X 
[0 0 5 2] 

10 0 5 33 



[^13 









(X) 










») 






1 




PFe" 


98.0 


1.2 


o 


2H 


2 




PFa' 


97.7 


1.5 


o 


2H 


3 




PFe" 


99.1 


0.5 


o 


2H 


4 


II«5<5>I4 


PFe" 


98.6 


1.4 


o 


2H 


5 




PFe" 


94.0 


5.2 


A 


B 


6 


itmmz 


PFe" 


99.4 


0.2 


o 


2H . 


7 




PFe' 


83.3 


15.7 




4B 


8 




SbFe" 


98.5 


0.7 


O 


2H 


9 


mime 


SbFe" 


98^ 


0.8 


O 


2H 


10 




SbFe" 


93.0 


6.0 


A 


2B 


11 




SbFfl" 


99.4 


0.2 


o 


2H 
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[0 0 5 4] 

<mm^m:ifm> 
mmm I. 3 ~ 5 i5 J: x/itwtm i ~ s tco v^r ^mx-mz^^m i o sis* 

, 7'nti°l/>:*-.i?^- h 1 OSBtcJnxTJnat^ 5 0%7°n e^>:^-.-}?;T^- 
(D^II^M 1 ~ 7 

^ifeM 1 ~ 4 i5 i D'^ik^^J 1-3 •vntz^m.m :^y;^;i/:}^^'>AP 

^>;&UVR-6 110 lUCCnm. m^a^. S, 4-J:.s^°^vv^n^^'>;V 

It) ] 10 om^m^Lx. w.^m^^m^Ltzo 
®u.mm 8-11 

b F6^) 0 5 0%yntrv>':*-sie^- h?#?gtl$|5=Sr> UVR-6 110 (Iff 

m) 1 0 omz-i&}~m^Lx. m^m.immLfzo 

• ^VT*: 2 kW^firM^ i^-^WN-^^f K^VT', Mltm?tl 8 cm 

• miacoMit^^ : >^t;^ k 1 ~ 4 m//:9-. mmum 1 E 

(1) m-fkBJSt^a 

4m/55-. 2in/^^ 1 m/^s 0. 5 m/':55-0 4^|5g(^5i]^T-^illf ^ 3 > 
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^--J : 26/ 



fiHBfi^ O : 4 m/:S-> ^ : 2 mX^. X : 1 mX'^iiirf 
(2) ^M?^IJ^t^m 

[0 0 5 5] 

<##fij> 

}£u>^-yi^^^-Ymut\jYR-e 110 (mtii) <7)@a^%n, ^j.-m<Di?y 3:. 

-:;7i^;v;j^";v"7-f Ki:>^"7i~;vx;v>3^^v Ko^JnS (w) c: 
o^iJD* (w) 7n>4r. ^m,m^K^^i-^^KJB<DWM<7^M. (x) fc<^)'^lt 
(y) 75^ UVR-6 1 1 0 tCga-^Lfc^^J^*^* (z) Vy :x.^i\' 

Ki:-;?7i-;v;^;v^^'> K<^??sjjnS: (w) >L<r>^t^\z.n\.. 3%. 4 

[0 0 5 6] 
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1^2] 





iiAaSi^Si[ (w) 


yXlOO 










w+z (%) 








0 


0 


1.2 


o 


2H 




0.047 


0 


3.0 


o 


2H 


2 


0 


0.050 


3.1 


o 


2H 


3 


0.075 


0 


4.1 


A~0 


H 


4 


0 


0.073 


4.U 


A~0 


H~2H 


5 


0.030 


0.047 


4.1 


A~0 


H 


6 


0.129 


0 


6.0 


A 


B 


7 


0 


0.128 


6.0 


A 


HB 


8 


0.064 


0.071 


8.2 


A 


B 



[0 0 5 7] 
[0 0 5 8] 

^mm]tLxtii-m'r^^^o 
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[mm] 

T';-;Wb^i|^ (a) . >^;v4^^v Hb-^t/ (b) . ^tK^J (c 

) ^ iSXX/T}l^-^')^mtfzltT}l^iJV±m±m(DBF4. PF6> A&FQtfz 
(is b Fern (d) =^r^^i>ml^^::fti2.^fi^^^c, li^^m (e) ^>ti:^^T^ TV 
-Mb-^tJ (a) i:;^;vs^^>'K'fb'^tf (b) ^rJKTKSi'^^^-^So 
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